Weakened magnetic field, cosmic rays and Zika virus outbreak
The unexpected emergence of Zika virus (ZIKV) in Latin America and its association with congenital abnormalities such as microcephaly and Guillain-Barré syndrome led the World Health Organization to declare an international public health emergency on 1 February 2016. The epidemic is known to have been the largest and deadliest since the disease was first recognized in 1947. Although the outbreak has now tapered off, we remain ignorant as to why it occurred in such a serious form. Therefore, in our view, it is necessary to find the real cause of the outbreak if possible.
It is generally known that the earth is protected from solar particles and cosmic rays by a magnetic field. In June 2014, after just six months of collecting relevant data, the European Space Agency's (ESA's) Swarm satellite confirmed the general trend of weakening of the geomagnetic field intensity, with the most dramatic declines witnessed over the Western Hemisphere. However, in other areas such as the southern Indian Ocean, the magnetic field had strengthened since January.
New data released by ESA reveal that the geomagnetic field is systematically weakening by around 5% every ten years, which is nearly ten times faster than previous estimates 1 . Furthermore, it is weakening faster in some places than in others. For example, the South Atlantic Anomaly (SAA) is a large depression of the earth's magnetic field strength characterized by values of geomagnetic field intensity around 30% lower than that expected for those latitudes, and covers a large area in the South Atlantic Ocean and South America.
The geomagnetic map shown in Figure  1 was obtained in June 2014 just before the emergence of ZIKV in the Americas. According to Swarm satellite monitoring results, SAA has moved steadily westward and weakened further by about 2%. Previous studies have suggested that the mosquito is sensitive to magnetic field, and weakening of the magnetic field can increase its reproductive rate and density 2 . ZIKV is mostly transmitted to humans by bites from infected Aedes mosquitoes, especially Aedes aegypti, a highly competent and anthropophilic vector species. The rapid weakening of the earth's magnetic field in SAA probably caused a rapid increase of mosquitoes, thus promoting rapid spread of the virus.
A sharp change of the magnetic field in this region allows cosmic rays and other charged particles to reach lower into the atmosphere. The sharp increase in ground-level cosmic rays was actually recorded in Mexico in 2015, and lowering of the magnetic field strength could possibly have led to a mutation/recombination event in the circulating ZIKV (Figure 2 ). Recent genetic data reveal that ZIKV outbreak in 2015 is probably a recombinant/mutation virus infection, consistent with the point of view of other researchers 3, 4 . It is significant that at present, solar activity is in its most inactive stage in the past 100 years. The sunspot cycle (no. Cosmic rays, particularly galactic cosmic rays, can reach a maximum intensity when the earth's magnetic field is weakening dramatically and the sun is least active. A new study revealed that solar radiation and cosmic rays are physical mutagens of natural genetic mutation/recombination, and can lead to the emergence of some modified viruses such as those responsible for pandemic influenza 6 .
Thus the ZIKV outbreak in 2015 may have been linked to a systematic increase in the flux of cosmic rays and a general decline of sunspot activity with an accompanying weakening of the magnetic field around the earth 7 . Hence we propose that a surveillance of magnetic field, sunspot numbers and cosmic ray activity may serve as a potential warning of future pandemics. Together with other epidemiological data, such information might prove to be a useful factor for strategic disease control planning of ZIKV, as well as other pandemic-causing viruses.
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